Differential regulation of beta-adrenergic receptor-coupled adenylate cyclase by thyroid hormones in rat liver and heart: possible role of corticosteroids.
Thyroid hormone regulation of beta-adrenergic receptor-coupled adenylate cyclase activity was studied in rat liver and heart particulate fractions. Thyroidectomy (Tx) increased isoproterenol-stimulated cAMP accumulation in the liver and decreased it in the heart. Administration of L-thyroxine (L-T4) or L-3,3',5-triiodothyronine (L-T3) reversed these changes in both liver and heart. The changes observed in liver beta-receptor-coupled adenylate cyclase activity after Tx were similar to those reported after adrenalectomy (ADX). Thus the hypothesis was considered that these changes with altered thyroid status are produced indirectly through alteration in adrenal corticosteroids. Hydrocortisone in Tx rats decreased liver isoproterenol-stimulated adenylate cyclase activity but had no significant effect on the heart. Serum corticosterone levels were decreased significantly (by 34%) in Tx rats, as compared to euthyroid rats. Administration of L-T4 to Tx rats doubled the serum corticosterone levels. In Tx-ADX rats, L-T4 had no significant effect on liver beta-receptor-coupled adenylate cyclase. However, L-T4 significantly increased heart beta-receptor-coupled adenylate cyclase in these animals. Dexamethasone, but not deoxycorticosterone, decreased liver isoproterenol-stimulated cAMP accumulation in Tx animals to the same extent as was observed with L-T4 and hydrocortisone. Thus overall the results indicate that in the liver, as opposed to the heart, thyroid hormones regulate beta-adrenergic receptor-coupled adenylate cyclase indirectly through corticosteroids. Glucocorticoid rather than mineralocorticoid activity seems to be responsible for this regulation.